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Abstract 
Background: Neonatal sepsis refers to a group of physical and laboratory findings 
that occur in response to invasive infection within the first 30 days of life
(4)
. Applying 
of U.P.M in NICU may decrease the risk of neonatal sepsis. Aim of the study: This 
study aims to decrease mortality and morbidity from neonatal sepsis in the neonatal 
intensive care unit. patients and Methods: This study was conducted at NICU in 
Tikrit Teaching hospital. A representative sample of 223 neonates which admitted to 
neonatal intensive care unit in Tikrit hospital The sample is divided into two groups, 
Group A on which apply universal preventive measures for prevention of sepsis and 
Group B which remain on classic preventive measures. Follow-up of neonates by 
clinical examination, swabs from eyes, skin, and umbilical of new born and blood 
cultures to detect sepsis, omphalitis, conjunctivitis and skin infection. Results: The 
result of this study has indicated that the occurrence of sepsis after apply of U.P.M in 
NICU significantly decrease than before and the occurrence of omphalitis, 
conjunctivitis, and skin infection also significantly decrease. Conclusion: The use of 
U.P.M use of universal precaution measures are very effective in prevention of 
neonatal sepsis, omphalitis, conjunctivitis, and skin infection. 
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Introduction 
   Neonatal sepsis refer to group of physical and laboratory finding that occur in 
response to invasive infection within the first 30 day. Early onset infection present 
within 24 hours 82% ,5% present at24-48 hours, and smaller percentage of patients 
present between 48hours and 6 days of life. Onset is most rapid in premature 
neonates.Early-onset sepsis syndrome is associated with acquisition of 
microorganisms from the mother.
(8)
Transplacental infection or an ascending 
infection from the cervix, with acquisition of the microbe by passage through a 
colonized birth canal at delivery. 
(1)
 
  Neonatal sepsis is a common cause of mortality in infants. The disease 
presents to pediatrician with a quite subtle findings, include mild apnea and 
temperature instability, yet can rapidly progress to fulminant organ dysfunction and 
death. Neonatal sepsis can be classified as congenital, early onset, and late onset, 
each differing by the mode of infection and the type of organism involved.  There is 
still a significant mortality rate associated with neonatal sepsis. The microorganisms 
most commonly associated with early-onset infection include group B Streptococcus 
(GBS), Escherichia coli, Haemophilusinfluenzae, and Listeria monocytogenes
(2,29)
 
   The infant's skin, respiratory tract, conjunctivae, gastrointestinal tract, and 
umbilicus may become colonized from the environment, leading to the possibility of 
late-onset sepsis from invasive microorganisms. 
(3, 4)
Vectors for such colonization 
may include vascular or urinary catheters, other indwelling lines, or contact from 
caregivers with bacterial colonization. 
(4)
 
Patients and Methods 
   Across section study conducted in neonatal intensive care unit(NICU) in Tikrit 
Teaching Hospital (TTH) in Tikrit city in Iraq, Neonate that deliver in the TTH which 
admitted to NICU were include in this study. Sample divided into two groups, Group 
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A(114 cases) on which we apply universal precaution measures (UPM) in addition to 
classic preventive measures that use in NICU from the binging of admission to the 
NICU to the time of discharge from hospital and Group B (109 cases) use only classic 
preventive measures and we asses and follow the neonate by clinical examinations 
swabs, and blood culture to detect neonatal sepsis, conjunctivitis, skin infection and 
umbilical infection(Omphalitis). 
   Swab was taken from each neonate admitted to NICU from the skin, eyes, and 
umbilicus send for culture at time of admission and then if he develop features of 
infection. A blood culture was done for neonates who have risk factors for sepsis or 
clinically suspected to have neonatal sepsis.   
Universal Precaution Measure: This include participation and learn the staff of NICU 
how to apply these measures. These measures are: 
 Wash hands by water and soap and then use of hand gel Chlorhexidinebefore 
and after touch of the neonate. 
 Protect the eyes of the neonate from infection by wash it by clean water then 
apply tetracycline eye ointment daily. 
 Washing the umbilical by clean water then apply gentian violet on it once 
daily. 
 Cleaning the neonate product by sterile wet toil. 
 Wear Clean and disinfect gloves with each interference. 
Estimation of cases fatality rate(CFR): The cases fatality rate was estimated  as the 
following:
(13)
 
CFR=
                                            
                             
     
   Conventional statistical techniques were applied to the data in the study of 
distribution by frequency percentage and table representation nature of the association 
studies by application of statistical tests to measure the association by help of(chi) x
2
 
test with the value of P-value.           
RESULTS 
Table -1:The Distribution of Newborn According to Gender in Study  
Sample. 
 
Male Female Total 
No % No % No % 
Group A 46 40.35% 68 59.65% 114 100 % 
Group B 55 50.45% 54 49.55% 109 100 % 
Total 101 45.30% 123 54.70% 223 100 % 
In table (1) showed that from 114 cases, 46(40.35%) were males and 
68(59.64%) were females in Group A whereas from 109 cases in Group B, 
55(50.45%) were males and 54(49.54%) were females.(Table- 1) 
Table-2: The Distribution of Sepsis According to the Application of UPM. 
 
Sepsis  No sepsis Total 
No % No % No % 
Group A 3 2.63% 111 97.36% 114 100% 
Group B 10 9.17% 99 90.08% 109 100% 
Total 13 % 5.82 210 94.17% 223 100% 
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13.45% 
86.55% 
Die
Alive
  In this table (2) showed the sepsis cases in Group A were 3(2.63%) cases out of 114 
cases and the remaining cases 111(97.36%) had no sepsis, while in Group B out of 
109 cases,  10(9.17%) had sepsis and the remaining 99(90.08%) were with no sepsis. 
 
Table- 3: The Distribution of Omphalitis, Conjunctivitis and Skin Infection after 
application of Universal Precaution Measures. 
Total No Yes 
Complications 
% No % No  % No 
100% 114 99.12% 113 0.87% 1 Group A 
Omphalitis 100% 109 94.49% 103 5.50% 6 Group B 
100% 223 97.30% 217 2.69% 6 Total 
100% 114 99.12% 113 0.87% 1 Group A 
Conjunctivitis 100% 109 89.90% 98 10.09% 11 Group B 
100% 223 94.61% 211 5.38% 12 Total 
100% 114 100% 114  _ Group A 
Skin Infection 100% 109 3.57% 102 6.42% 7 Group B 
100% 223 96.86% 216 3.13% 7 Total 
 
Table -3 showed frequency of omphalitis in the study sample was 2.69% (7 
cases out 223), one case (0.87%) from Group A and 6 cases (5.5%) from Group B had 
omphalitis. The frequency of conjunctivitis in the study sample was 5.385%, one case 
(0.87%) from Group A and 11 cases (10.09%) from Group B had conjunctivitis. The 
frequency of skin infection in the study sample was 3.13%, all 7 cases (6.42%) were 
from Group B. 
 
Figure(1):The distribution of case fatality in study sample .It was shown that after 
applying of universal precaution measures from 223 cases 30(13.45%)cases are die, 
while 193(86.55%) are alive 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure -1:The distribution of death in the study sample. 
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Table -4:The Distribution of Death from Sepsis According to Application of 
Universal Precaution Measures. 
         Total 
 
Die from other 
causes 
Die from sepsis      
     %  No % No        %  No. 
100%     17  88.23%      15  11.76%     2    Group  A 
100%     13  53.84%      7  46.15% 6 Group B 
100%     30  73.33%    22    26.66%     8  Total             
Chi-square=4.61,DF=1 p-value at 0.05 significant  
The distribution of death due to sepsis according to apply of UPM. It was shown that 
from 17cases die  in group A  2(11.76%)cases die due to sepsis and 15(88.23%) die 
due to other causes. while in group B from 13 cases was die 6(46.15%) die from 
sepsis and 7(53.84%) of them die due to other causes ( see table -4). 
Table -5: The Distribution of Case Fatality Rate of Sepsis in Both Groups. 
TOTAL Alive Die  
% NO % NO. % NO. 
100% 3 33.33% 1 66.66% 2 Group A 
100% 10 40% 4 60% 6 Group B 
100% 13 38.46% 5 61.53% 8 Total 
Not significant 
  The distribution of cases fatality rate of sepsis in both group. shown that from 3cases 
had sepsis in group A 2(66.66%)cases were die and 1(33.33) were alive while in 
groupB from 10 cases had sepsis 6(60%) cases of them was die and 4(40%)were 
alive( as in table -5). 
Discussion: 
    Neonatal infection common cause of death in neonates and children in the world. 
1.6 million neonates die every year from infection in the neonatal care unit. Though 
most of these infections and deaths occur in the developing countries; neonatal sepsis 
remains a major cause of admission to neonatal intensive care units and mortality in 
the developed world.
(8) 
The study shown that the  distribution of  neonatal sepsis in neonatal intensive care 
unit is significantly decrease to (2.63%) after application of  universal precaution 
measures , this in agreement with  Boyer L
 (9)
  showed that use of  universal 
precaution  measures in the neonatal care unit decreased risk of early-onset disease in 
neonates and decreased neonatal febrile morbidity.                                    
 
     Also agreed with Mohle K M study
 (10)
 in a neonatal intensive care unit (ICU) in 
London was carried out to evaluate whether the incidence of infection in neonates 
receiving universal precaution measures was reduced in comparison to those who did 
not receive universal precaution measures which show significant decrease in the 
incidence of neonatal infection. 
(10)
 
 But these result against the study of David Awhich shows no different between use 
of old and new precaution measures. 
(11)
 
    There is significant relation between  decrease in occurrence of  neonatal 
omphalitis (0.87%) and application of  universal precaution measures which agreed 
with the result of research of burke
 (12)
 from Indian has shown that, application of a 
topical antimicrobial to the cord stump reduces umbilical colonization by harmful 
bacteria . 
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   Also agreed with Tomris T
(13)
he found that the apply a topical antimicrobial to the 
cord stump of neonate at birth and for the first three days to prevent umbilical 
colonization with pathogenic bacteria and cross-infections. 
       This study result also goes with Stronati M study
(14)
 he conclude that application 
of topical antimicrobials on neonate cord stamp after birth until separation of cord is 
superior to just keeping the cord clean.  
   Ball MS study 
(15)
also consist with this study result which shows, colored  dye(like 
gentian violet) was found to be more effective in reducing umbilical colonization by 
staphylococcal ,streptococcal and other microorganisms in hospital nurseries than 
alcohol, hexachlorophene, bacitracin ointment and povidone-iodine. This study shown 
that frequency of conjunctivitis  after application of  universal precaution have been 
significantly reduced (0.87%) this result  correspond to the result of Isenberg SJ and 
wood M A 
(16)
study in which the conjunctivitis is reduced to (0.56%).                
       This study meets with Zuppa AA
 (18)
 he found no significant difference in the 
efficacy of silver nitrate, topical erythromycin and tetracycline prophylaxis in 
preventing ophthalmia neonatorum if use in the neonatal care unit after birth. Rouse 
DJ
 (19)
, found that the Prophylaxis with 1% Tetracycline eye ointment has not been 
significantly effective in prevention of neonatal conjunctivitis so this against the result 
of this study.  
      Obviously in this study the frequency of skin infection significantly was reduced 
(3.31%) after application of  universal precaution measures  this in agreement with 
Clemison J., & McGuire, W
(19)
 Study which shown that the frequency distribution of 
skin infection decrease to(3.24%) after application of UPM . Also goes with Bowen 
JR
(20)
prospective study which was shown that the effect of washing the hands by 
chlorhexidine before and after touching of the neonate treating the skin of newborn 
was effective in preventing colonization and infection by Staphylococcus aureus. In 
contrast, the skin became profusely colonized by coagulase-negative staphylococci, if 
chlorhexidine not used.                                                
    There are no relation between risk factors and the distribution of neonatal sepsis in 
neonatal intensive care unit   this due to the application of universal precaution 
measures in present study. This result goes with Tsai MH. study
(21)
and Oddie S study. 
(22)
 This study shown that all cases that develop of sepsis after application of universal 
precaution had risk factors for development of sepsis(100%) this agreement with Mil 
stone AM
 (23)
also this result  agreed with stud Polin RA .
 (24)
 Neonatal sepsis remains a 
major cause of mortality and morbidity in the newborn both in developing and the 
developed world. This is despite the advances in per natal and neonatal care and use 
of very potent antibiotics
(25)
.  
      This study shows that the death from sepsis in the neonatal intensive care unit 
(11.76%) and from other causes (88.23%)after application of  universal precaution  
these results are significant  in agreement with study of  Betty C, Yusuf 
(26)
which 
show significant effect  of application of UPM on the death from sepsis . 
      This result has agreed with You, D
 (27)
which shows the infant death from neonatal 
infections in the neonatal intensive care unit  has decreased  steadily after the use of 
UPM,Cases fatality from sepsis in the neonatal intensive care unit after  application of 
universal precaution measures (66.66%) this result insignificant same as result of Liu 
L.
(28)
 
Conclusions 
    After applying of universal precaution measures in the NICU the occurrence of  
neonatal sepsis are significantly decrease(2.63%). Applying universal precaution 
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measures have greater rule in decrease the occurrence of omphalitis in neonate (0. 
87%).There are significant relation between applying of new universal precaution  
measures and decrease frequency of conjunctivitis(0.87%). Skin infection also 
significantly decrease after application of universal precaution measures (no cases). 
There is significant relation between application of UPM and decrease death from 
neonatal sepsis in the NICU (11.7%). 
 
Reference 
1. Klein JO. Remington JS:Current concepts of infections of fetus and 
newborn infant.5thed.Philadelphia,WBSaunder;2001,250-260 
2. Linder N, Ohel G, Gazit G, Keidar D, Tamir I, Reichman B. Neonatal 
sepsis after prolonged premature rupture of membranes. J Perinatol 1995;15:36-
38 
3. Baker CJ NV, Edwards MS. Group B streptococcal infections. In: 
Remington JS KJ, ed. Infectious diseases of the fetus and newborn infant. 6 ed. 
Philadelphia: Saunders; 2005;5436-54369.                                                                      
4. Benjamin DK Jr SB. Infection in late preterm infants. ClinPerinatol 
2006;33:871-882.   
5. Chen KT, Tuomala RE, Cohen AP, et al. No increase in rates of early-
onset neonatal sepsis by non-group B Streptococcus or ampicillin-resistant 
organisms. Am J pediatrics 2001;185:854-856. 
6. Baltimore R. Neonatal sepsis: prevention, epidemiology and management. 
Paediatr Drugs 2003;5:723 
7. Baltimore RS HS, Meek JI, Schuchat A, O'Brien KL. Early-Onset 
Neonatal Sepsis in the Era of Group B Streptococcal Prevention 
Pediatric3.JMA,2005;234-238 
8.  Lean WL, Kamlin CO, Garland SM, Jacobs SE. Stable rates of neonatal 
sepsis in a tertiary neonatal unit. J Paediatr Child Health. 2015;51:294–299. doi: 
10.1111/jpc.12715. 
9. Boyer KM, Gotoff SP. Prevention of neonatal sepsis by universal 
precaution measure. N Engl J Med 1986;314:1665-69.s 2001;108:1094-8 .                                     
10. Mohle-Boetani J, Schuchat A, Plikaytis BD, Smith D, Broome CV. 
Comparison of prevention strategies for neonatal  infection: a population-based 
economic analysis. london1993;270:1442-1446.  
11. David A. Kaufman. A, Blackman., Mark R. Conaway., Robert A. Sinkin,. Non 
sterile Glove Use in Addition to Hand Hygiene to Prevent Late-Onset Infection in 
Preterm Infants Randomized Clinical Trial. JAMA Pediatr 2014; 953: E1-8. 
12. burke MM et al. prevention omphalitis  neonatorum. J Indian Med Assoc, 
1993, 91-10 
13. Tomris T, pregnancy ,children, postpartum ,and newborn care: Aguide for 
essential practice. Geneva, WHO.2003;10-18. 
14. . Stronati M, Bollani L, Maragliano R, Ruffinazzi G, et al. Neonatal sepsis: 
new preventive strategies. Minerva Pediatr 2013;65(1):103-10. 
15. Ball MS. Management of the umbilicus with gentian violet solution, J Can 
Med Ass, 1981, 124:372-373.283-285. 
16. Isenberg SJ, Apt L, Wood M. A controlled trial of 1% tetracycline as 
prophylaxis against ophthalmia neonatorum.NEnglJMed1995;332(9):56-59. 
Al-Kufa University Journal for Biology / VOL.10 / NO.2 / Year: 2018                                     
                       Print ISSN: 2073-8854                Online ISSN: 2311-6544  
 
 
103 
 
 
17. Zell ER, ,Roome A, Arnold KE, Craig AS, etal. A population-based 
comparison of strategies to prevent infections in neonates. N Engl JMed2002;347-
358. 
18.  Zuppa AA, D’Andrea V, Catenazzi P, Scorrano A, Romagnoli C. Ophthalmia 
neonatorum: what kind of prophylaxis? J Matern Fetal Neonatal 
Med. 2011;42(6):769–73 
19. Clemison J., & McGuire, W. (2016). Topical emollient for preventing 
infection in preterm infants (review). Cochrane Database of Systematic Reviews 2016 
,Issue1.Art. No.: CD001150. DOI: 10.1002/14651858.CD001150.pub3..                                                                                                    
20. Bowen JR, Callander I, Richards R, Lindrea KB, For the sepsis prevention in 
NICUs group. Decreasing infection in neonatal intensive care units through quality 
improvement. Arch Dis Child Fetal Neonatal Ed 2016;0:F1-F7. 
21. Tsai MH. Incidence, clinical characteristics and risk factors for adverse 
outcome in neonates with late-onset sepsis. Pediatr Infect Dis J. 2014;33:e7–10. 
22. Oddie S, Embleton ND. Risk Factors for Early onset Neonatal Group B 
Streptococcal Sepsis: Case control study. BMJ 2002; 325: 
23.  Milstone AM, Reich NG, Advani S, et al. Catheter dwell time and CLABSIs 
in neonates with PICCs: a multicentre cohort study. Pediatrics. 2013;132 . 
24.  Polin RA, Denson S, Brady MT. The Committee on fetus and newborn and 
Committee on infectious diseases. Pediatrics. 2012;129:e1085–e1093. 
25. Chapman RL, Faix RG. Persistent bacteremia and outcome in early onset 
infection among infants in a neonatal intensive care unit. Pediatr Infect Dis 
J. Jan 2003;22(1):17-21.  
26. Betty C ,Yusuf K. Neonatal sepsis in Karachi: factors determining outcome 
and mortality. J Trop Paediatr 1997; 43: 65–70. 
27. You, D. et al. Global, regional, and national levels and trends in under-5 
mortality between 1990 and 2015, with scenario-based projections to 2030: a 
systematic analysis by the UN Inter-agency Group for Child Mortality 
Estimation. The Lancet. 2015; 386: 2275–2286.  
28. Liu L, Oza S, Hogan D, Perin J, Rudan I, Lawn JE, et al. Global, regional, and 
national causes of child mortality in 2000–13, with projections to inform post-2015 
priorities: an updated systematic analysis. Lancet. 2015; 385: 430-440. 
29. Tektook , N.K. ; Muna fadhil Abas, Ashwaq GasemKsar.(2016).study the 
correlationship between maternal parameters with hemoglobin level, C-reactive 
protein and bacterial isolate in Neonatal septicemia.3rd international scientific 
conference of medical and health specialiesP.:373- 376. 
 
 
 
 
 
